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Jong Nang Binary Code

Binary erasure Channel

ee, “Jong Nang System”, Patent, no. 133285, Korea, 1998.

Korea, 2006.

Binary erasure channel

A binary erasure channel with erasure
probability p is a channel with binary input,

ternary output, and probability of erasure p.

That is, let X be the transmitted random
variable with alphabet {0, 1}. Let Y be the
received variable with alphabet {0, 1, e},
where e is the erasure symbol. Then, the
channel is characterized by the conditional
Qrobabilities

P(Y=0| X=0)=1-p

Pr(Y=el X=0)=p
Pr(Y=11X=0)=0
Pr(Y=01X=1)=0
Pr(Y=el|l X=1)=p
Pr(y=11X=1)=1-p

M. H. Lee, “Jong Nang (& #)”, EXPO ’93 Information & Telecom. Pavilion poster, 1993.

M. H. Lee, The History of Information and Communication, Kimyeong-Sa, Seoul, 1994.

M. H. Lee, “Jong Nang: The symbol of digital communication and Ying and Yang” Telecom, vol. 9, no. 1, 1993.
M. H. L

M. H. L

M. H.

ce, “The History of Jeju Jong Nang Binary Code”, IEEE VTS News, vol. 50, no. 1, 2003.
Lee, X. Jiang, C. H. Choe, S. H. Kim, “Analysis of Jong Nang Multiple Access Channel’, ISITA 2006, Seoul,

37
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Example 1
. P(y=0|x=100)=1 P(y=0|x=101 )= input{x) output(y)
Py=0Ix=111)=1 P (y=1|x=000)=1 e
To calculate capacity: a 108 L .
C=max 7oy T=max )= H 7T} b
¢ o111
Let P (x=100)=a, P (x=101)=b, P (x=111)=c, PX=00UJ=T—(a+b+C)
P (y=0)=a+b+c, P (y=1)=1-(a+b+c)
H(Y) =3 p(y,)log, p(y,)
H(y/* ’ \ylé/"luy 5o\y—vJ P(y=1)*|og /D(y=1)
= —g*logg-(1-a)*log(1-q) where g=a+b+c

n

HY[X) = =33 p(x. y,)l0g, P(y,[%)
Since o , H(y1x)=0.
log, p(y;[x)=0

39

Example 1

o [(xy)=H(y)- Hylx)= H (y)= —a*loga-(1-a)*log(1-q)

l—q)
dq qln2

+log@—q)+(@—q) log( q

A—q)in2

logt=%)=0=q=1
q 2
[ (xy)=H (y)= H(ylx)= H (y)= —a*loga-(1-a)*log(1-q)=1

Thus  C=max /(x;y)=1
Formula:

40
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Example 2
input{x) \ output(y)
g ——M—— 1
a o1 1-p 0 -
3 i‘ e y=1
1-p
b 181 i a
c 118 o ¢ A tion: At t f “in i aQn
i_ [; ssumption MOST One error occurs rrom (0]
Let ~ (x’=010 or 001Ix=011)=p P (x=011]x=011)=1-p
P (x’=001 or 100|x=101)=p P (x=101|x=101)=1-p
P (x’=100 or 010|x=110)=p P (x=110|x=110)=1-p
P (y=1)=1-(a+b+c)=1-q .
P (y=e)=p*(a+b+c)=pq H(Y)==> p(y)log, p(y:)
P (y=0)=(1-p)(a+b+c)=(1-p)a
where g=a+b+c =—(1-q)log,(1-q) - pglog, pq—(1- p)glog(l- p)q
P (x=000,y=1)=1-q R by
P (x=011 y=e)=ap H(Y\X)—f;; p(x%. Y;)log, p(y;|x)
ﬁ&f] ?é'ifiifﬁg =—(1-q)logl-aplog p—bplog p—cplog p
P (x=011.y=0)=a(1-p) —a(1- p)log(1—- p) —b(l- p)log(l— p) —c(1- p) log(L- p)
P (x=101,y=0)=b(1-p) =—qgplog p—q(l— p)log(l- p)
P (x=110,y=0)=c(1-p)

a1

Example 2
C=max /(x;y)=max{H (y)- H (y|x)}
/(x;y)= H (y)— H(ylx)

=—@1-q)log,(1—q)— pglog, pqg—(1— p)qlog(l— p)q —[-gplog p—q@— p)log(d— p)]
=-(1-q)log,(1-q)- pql\og@— pqlog, q—(1- p)qlog(l- p) - (L- p)glogq +qr?1@qp+q(1— p)log(l-p)

=—(1-q)log,(1-q) - pglog, q— (- p)qlogq

A Y) g _ 1 S I
& =log(1-q)+ (L q)(w plogq p% (1-p)logg-( ﬁ)qmnz
~ log(L—a)~log(a) = 0= =

I1(x;y)=-0.510g0.5-0.5plog0.5-0.5(1— p)log 0.5
=-0.510g0.5-0.5l0g 0.5
=1
Thus, C =1

42
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